Asymmetry of the three catalytic sites on beta subunits of TF1 from a thermophilic Bacillus strain PS3.
F1-ATPase isolated from plasma membrane of a thermophilic Bacillus strain PS3 (TF1) has very little or no endogenously bound adenine nucleotides. However, it can bind one ADP per mol of the enzyme on one of three beta subunits to form a stable TF1.ADP complex when incubated with a high concentration of ADP [Yoshida, M. & Allison, W.S. (1986) J. Biol. Chem. 261, 5714-5721]. The same TF1.ADP complex was recovered after filling all ADP binding sites with [3H]ADP and repeated gel filtration. Direct binding assay revealed that the TF1.ADP complex had lost the highest affinity site for TNP-ADP. When a substoichiometric amount of TNP-ATP was added, the complex hydrolyzed TNP-ATP slowly (single site hydrolysis), like native TF1. However, this hydrolysis was not promoted by chase-addition of excess ATP. The optimal pH of the ATPase activity of TF1 or the TF1.ADP complex measured with a short reaction period, 6.5, was lower than the reported value, 9.0, under the steady-state condition. Although the bound ADP was released from the complex only when the enzyme underwent multiple catalytic turnover, the rate of this release was much slower than the turnover. These results suggest that when one ADP binds to a site on one of the beta subunits and stays there for a long time, the enzyme will change form and the bound ADP will become a special species which is not able to be directly involved in the enzyme catalysis. This binding site for ADP appears to be the first site responsible for the single-site catalysis reaction observed for native TF1.